The distribution of cationized ferritin receptors on ciliated epithelial cells of rat trachea.
The interaction of tracheal cilia with the biphasic mucus layer covering the surface of the mammalian respiratory tract may be influenced by many cell surface coat components including those having an overall negative charge. In order to assess the distribution of ciliary anionic sites, cationized ferritin (CF) was used to label the surface of rat tracheal epithelium. If pieces of trachea were fixed with 3% glutaraldehyde and treated with CF at low (L) (0.08 mg/ml), medium (M) (0.32 mg/ml PBS), or high (H) (0.64 mg/ml PBS) concentrations, the label was distributed evenly over the entire external surface of the ciliary membrane at all concentrations. Unfixed tracheal tissue was also treated with L, M, and H CF for 1 or 5 min at 4 degrees C in order to minimize lateral redistribution of CF receptors. To ensure accessibility of the cell surface to CF the samples were agitated thoroughly during exposure. Exposure for 1 min to L, M, and H CF resulted in a light binding of ferritin particles on all portions of the ciliary membrane with occasional areas of multilayered binding distributed randomly on the ciliary shaft. When unfixed trachea was treated with CF for 5 min at 4 degrees C, CF binding was similar except heavier and more uniform. In no instance was there any preferential binding of CF to the ciliary tips at any of the concentrations used. Moreover, as indicated by the CF binding pattern at L concentrations, high density negative charges are present over almost the entire surface of the cilium. These results suggest that, unlike the ciliary membrane of other organs such as oviduct, negatively charged cell surface coat molecules are present on all areas of the ciliary membrane of rat tracheal epithelia.